The oropharyngeal flora was determined before and after operation in 127 patients undergoing upper abdominal surgery. Swabs of the oropharynx were obtained on the day before operation and on the first, third, and fifth postoperative days. Isolation of Haemophilus influenzae, Streptococcus pneumoniae, and coliforms was noted. In the 108 patients with the full series of throat swabs the incidence of oropharyngeal colonisation by H influenzae was 16% and was unchanged after operation. S pneumoniae was present in only 5 6 (six patients) before operation and the incidence fell to 1-9% (two patients). There was a transient rise in coliform colonisation postoperatively. Twenty four patients developed a chest infection. In eight a bacterial cause was established, in six H influenzae and in two S pneumoniae. There was a significant relation between the carriage of H influenzae before operation and development of a chest infection. H influenzae was also found more often in cigarette smokers. The presence of S pneumoniae or coliform organisms before surgery was not related to the development of infection. varies from 17% to 38%.' he bacteria most
commonly concerned, particularly HaemoDr Dilworth philus influenzae, may be part of the normal Accepted 6 December 1990 flora of the oropharynx.56 If these organisms figure) . The isolation rate for influenzae was consistently higher with bacitracin chocolate agar than with chocolate agar and a bacitracin disc.
S pneumoniae was present in six patients before operation, but only in two on the first and , third postoperative days. In contrast, the incidence of coliform colonisation increased +5 from two before operation to 14 on the third postoperative day, falling again to four patients on the fifth day. In addition, normal oropharyngeal bacterias were isolated in all patients before and after operation. Postoperatively 24 patients (22%) developed a chest infection, which became clinically apparent on the second, third, or fourth day. A um sputum sample was obtained from 20 of these on-but in only eight patients was a definite pathogen isolated-H influenzae from six patients ime and S pneumoniae from two. Four of the sia. patients with H influenzae in the sputum at the onic time of infection had had this organism in the ,ole oropharynx; the two patients infected with S pneumoniae had not had this organism isolated )is-from the oropharynx. Coliform species were ,ent isolated from the sputum of a further nine patients, two of whom had had a coliform organism in the oropharynx. The mean length of postoperative stay was 8-3 (SD 5 4) days; it zae was increased in patients with chest infections irm to 10 1 days, compared with 7-8 days in those day without infection, a non-significant difference fec-(p = 0071). Of the infections, 11 resolved test spontaneously, 13 ,ery infection, though the number in this group is ars. small. There was, however, a significant and association between smoking and postoperative or chest infection (p < 0-01). No significant relation could be determined rere between the presence of S pneumoniae and was either infection or smoking, but the numbers LH are small. There was no association between fter the development of infection or smoking habit ,ore and the presence of coliform organisms on the H third postoperative day.
Discussion
Chest infection remains a common source of postoperative morbidity after elective upper abdominal surgery. The incidence has changed little over the past 50 years and ranges from 17% to 38%,' 9 depending on the criteria used to diagnose infection. The predominant risk factors are cigarette smoking and smoking related lung disease."
Growth of H influenzae and of S pneumoniae was investigated as these organisms have been identified as the major pathogens in previous studies, accounting for 72-9% to 78-3% 1 of postoperative chest infections. We also recorded the presence ofcoliform organisms because of the importance of Gram negative bacilli in the aetiology of nosocomial infection."' 12
Previous studies of postoperative chest infection have used a combination of fever,' 2 13 cough productive of purulent sputum,'2413 chest signs,' 13 and radiographic change24113 to diagnose chest infection. The production of purulent sputum indicates infection, though increased bronchial secretions in themselves may simply follow intubation and anaesthesia. Sputum purulence was therefore considered to be sufficient evidence of chest infection when only one other criteria was present. In the absence of purulent sputum four of the less specific criteria were required to make the diagnosis. With this system some patients with infection could possibly have been omitted but patients without infection are unlikely to have been included in the infection group.
The incidence ofH influenzae colonisation in the oropharynx preoperatively was 15-7%, which is similar to the 14-6% reported in a similar population of patients. Isolation was remarkably constant before and after surgery, allowing preoperative colonisation to be used as indicating a persistent state for the purposes of analysis.
The reason for the small fall in isolation rates for Spneumoniae is not clear, but may represent a response to the antibiotic given. The numbers were too small for further analysis.
Coliform species were isolated in only two patients before operation. Both were unwell and a relation to severity of illness has been found previously.'3 The incidence in the postoperative period increased, perhaps as a result of the cefuroxime administered as prophylaxis or the degree of illness (or both), though the incidence of H influenzae colonisation was not altered significantly. In the few patients who received no antibiotics the isolation rates of H influenzae were also unchanged. 
